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mmm 

iff ga?f * 41 <z>«*i £ & © ra taa* $ ti £ gfriamfii t © ra c m^n $ nr=.m 

Sot, 

[»#^6] tfriB»— ©«*»<z)ijriais^«<iD««j±, morass tc^js 
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8&*^^e ) tiTv>«5>^«©^®{cBBiB$tiTV>&z:tS:#i!ti: > rs^^l|H« 

-e ti ti k as w e> ti, (c iff t an— ©««sp it e> *i t ^ s ;i £ & £ -r s 

1 , 2 , 3 , 4 , 5 , 8 £ & 1 l IBi©WS)tWf/U x„ 

Bufan-©m^i:BtffBiiii©«^©^-rti^^^< i ©s^ fcirtftuta 



2 



ffilE# 2001-3097529 



#2001—081183 



A^$nfc#^^^LTMfH2^©3fc#^i!&lcm^t-Sm-©^^ttM^ 
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m&m2 1] 2*©^#^K(DM^{i^<J;^SaSB2^:a)3 , fc#^©r^tc 
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law- e>*ifc«ss:3& l, coms^iaiB 2 ^(DytmmmfD-R^mzmm-r 
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mm y 4 ;i/ # & b ffi* $ ti s iff !B^fs#?6 t 1 & tfriBj? Am^yt *&m?z> 

£ft^2 5fBi£cM#A#it$ggo 

tomtit- uKKMizft&j: t> izmm^ftmm^zmm^zmmMifflffim&zffi 

lot, 

t&faH— ©«ffihlufBHz:©m@<D^1 2 n^^< fcfc l ©m^, ^J;t>*frffB 
te^SlHc * L, fro ftftBfl= ©««fr *> JE# L fc««8P##i&SB 2 *cd 
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S3 tiT - £ &4#«i: 2 8 IBi©i?^l^§53tKff/U 
*l& <fc 3 IC 2 #<M#?$S&£^ U 

ft ^ pb ic mm h t tz. \% t =l - x T- m m mm 2 *i t=. tit c ^ m © m n# £ m 
[0001] 

^nlS? y A V x > $f tC&oT. ^ (Z)«f£ £ tc f -5 3 £ < ^/JnM^ 

is «fc * ©sat* tsic iw-r s „ 

[0 0 0 2] 

ftf#M^3zl (Dense Wavelength Devision Multiplexing: DWDM) <Z>W&&C# 
(Cfe^TftS©tM&^LTTO^.5^ADM (Add Drop Multiplexer: #M 
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mLttfa&UiamM^VKy (Mach-Zehnder : MZ) «ffcGDnT3£3fc«S 

[0 0 0 3] 

spff^lKJC^Stlfe^iMftaH a, lb, MMU, 1 b ftlCfgtf £>tlfc 

^fc (-> mj±. ^©ti3 a tir©ii3 bic (+) m&^w.mmm3 d 

[0 0 0 4] 

t5. a©S6*3^feA*Stife«^tt, fg- ft 2 

5 0%©i£l£tC<fcy3fc#&&l a ill bJC^ttStl, £ & fctitfB*>:7 h« 
3lCA;ft£*l£o ^ffl$/7h^3{i, tW3 d^P>0fPMJ±3 
JCJSC £ t\ PPiUm£E3 1 7b^^lOX^tlTV^^V^#^• > ^?M1 

[0 0 0 5] 

M«J±3 1 £ 0 V^e>±lfTV^ MMlatlb©l#f^ 

h i bicmsn^ti-smffittsvNic^^^feSTbfe, i^mt/y hm3<Dftmm 

1 a £ 1 b £5tfr###lcS&gM#£DS. 3tWlai:lb0# 
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a^^^ffi^StlS^^tC^S. S£tC, ffr&tI«Bb3 1#, 3 0-5 0VISIC 
[0 0 0 6] 

t^5T', PPiD«JE3 1 SrJDA^V^i:^, SfcWu 3 0-5 OVgSCDiff?: 

n©*lftttM-&«4CE>^*ifc* (*g£s|S) 5:iE5SiC5 0 * 
©fc&jctt, 31&iMl ai:lb®£it^®SS (^SL = f/2r ( 
r tt^y^b^ffc) ) «:iE*fc^£*g-&*L c (= it / 2 k 
) ©l/2lcts>iMl^feS 0 m-©*l^tt»^«2fc^-©*|latt*g^«4<Z) 

[0 0 0 7] 

£ L) t^>y^GT*fe5„ #«fcJfc*S (*§-£*s) & 5 0 %&C-T § fCte. 

rc7)2oti^^ty^-fe^^cfe^-5Sg^7^ o ^^-^^c^oTv^§o 

[0 0 0 8] 

3 0##£>*i& o L*>U *cWZfG\Z\Zh'D%tf1b^t=.*). ^L3d^^ 
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c©l/2lC-&£JtLT^fcV>££lCW:, 3 1 ©J^MStetf^ffc"* 

[0 0 0 9] 

82 ft^&Cfctf SS^^WU L «r«SEi-<5 filmic L 

HI 7&, ^0ft6©#MJ^Mft0m^A-Yx5:^f „ HI 7{CfcVNT=fe>, & 

^tazit, /UTxm&ZftJlia-?2>f=.&><Dmm2 0 a, 2 0 b, i|3 0a, 3 
0 b, 0 a, 4 0 b £>*iTV^<5„ m@ 2 0a, 20b^40a, 4 

[0 0 10] 

^©fa±&0o;M^#4#l»¥l 0- 1 4 2 5 6 9 -^#{C&3g3*lT^£. A 
[0 0 1 1 ] 
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wi 0-14256 9 ^'Amommizztnz, ^«l«««jst?*, 

[0 0 12] 
[0 0 13] 

[f&ia£ft?&-r &£#>©#&] 
©sf^nwas <t z$wm 2 #© ^»cd n iz&m $ n & m-t & m-nnm® 

ic7£/& s ft t=. mmnM t © m &c $ *i & mat tc ^ c x mm 2 * © 3fes»am© jb 

[0014] 

©««S:*#o^n©«ffifi|$S:^L/T£»;, ;i©fgH©«;figP©#«1g£&*B:>:7 

icj;y, h*©»-©«sasjcminLfe*ffitt, Bf«rK:#ifttt<g^»© 

*—©««»©«* ^ W» S 4x S A, * |filtttS^*K: W « JB«f Steffi 7 
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[0 0 15] 

t^safHiiH© m« ifim mm - © # i^ttjg^ss * £ & t&san - © # © - 

[0 0 16] 
[0017] 
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[0 0 18] 
[0 0 19] 

*$nfem#^^^bTfalB2*©^#W{cmiJt-sm-©^l^ttM^i: 
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[0 0 2 0] 

*g^»©««©«s»&&^fci*'r, rawfefcs&Ktf&v*©*^ mm&mytfflffl 

[0 0 2 1 ] 

f«sB2*©3 l fc#^©r^{c@BS$ti-g>^H©SSi:$:^tfM^-7 hSSfc, 
*^tlfc#^^^^LTt&iE2*c0^^lcm*^Sm-©^^tt^^^ 

^ot, «fria»-©*ftrtti§^#tt, *i^itt*g^»©2*©3t#?ftii©w^«i© 
x^mm^omm^mmmr-o^^m^B^mmmizn^mizmm^n. mm 
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[0 0 2 2] 

i: 2*©^M©r^C@eS$ti-5^zi©^|oi'f4^g|Sct i ra«®$:#^, 3ft*> 
KHSrtBS/? h«©jg— , ^zi, fcJ:tm^©m®#«^imc^£ftTV^ 0 L 

[0 0 2 3] 

ft « s * & aj * w k. & w e> ft & %m &m © 4> & < £ t> - *c is v % h n z> 
iz m& $ ft §5SBm=fg i: © fig tc ppip $ ft tc mm ic jcs c t m m 2 * © ytmwL&vm 

^ t>nt=.mMz^ u 3ft ^©m^^ttfiE 2 *©3t*«»©*#*iRiK:Bss'r s 

[0 0 2 4] 

3©*«icj:ftij, ) , 6^l^gp^fe^^^l5^cMv^e ) fts^lRI'f^^^^^i, -e 
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[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 
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[0 0 2 8] 
[0 0 2 9] 

^$tife#^^^briafH2^^#M^{cm^t"S^-<D^t«l^^i: 
la SB^H © «« # iuS - © 15 £ ««&ibsj£^ © :£ ft © - 
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z. t * t T § #^m§L J ^§ii^T-v^ 

[0 0 3 0] 

3t*«» & « v x * IS— <z>^ * tt«5zr: <z> * mrtt«iF^»cE> — * a: 

wastes *eii#u l^*;, ^=©sffi(Z)^infttj!ig^*{c^^-5®#as^t±, # 

[0 0 3 1 ] 

am©lsrtc7g/£U IMtc t&gB£zi;i3<fctf»H©*«©#» £«»©&& bfc 
$ ft t&aB*#©««#©a&SB t: a - >C &*MW# e> Wr-t £ d £ 

[0 0 3 2] 



ffiSE# 2001-3097529 



#2001—081183 



[0 0 3 3] 

m i (DmrncDrnm} 

izytmmmiei, lbtf^fTtkmizmvbtiT&v. ^-©^^^^2^^ 

m^©*ieattl§^«4{C&4ti:e>lCbT. »-©IS5 1, I£l2tf)mig52, £ 
J: = 5 3^LN^±tC^^e>tlTVNS 0 

[0 0 3 4] 

©^MKBCttS— GD®fi5 2iB«8lWe>*l, ^Wl a £ 1 b©RUC = 

5 3#^tte>*lTV^ 0 #r§-t*U£> 014CD^«^lC^W5^0tl3 a 

©*|«attlg'&«4tCA««tCffi#l/fc*^lC3&oTV>*o I-©li5 lfcitf 

tctoTPPinsnSo i-fflSi5 l i:f-©«i5 2 iz&iE ( + ) mjEtfffr&D 

3*U *SH0*«5 3lCtt;ft (-) *JE#f3JflD<**l<5. 
[0 0 3 5] 
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115 2. fc<k£>l|H.tf)M5 3 © 3 O(D«@0DM»-^t>i±$:l|— 0>S«P£ L 
, m-©^|Hl'ffi^^2 (C/r ^£fl-tf>lHi5 1, f-©it5 2, 

its 3 (D3 o<z)«@offi^-a-t>-&?:^=coii@ap^-r-5o 

[0 0 3 6] 

&ic, _hfa^l©l|^fecD^(D^#^ov^Ti^i^i-^ 0 

ft^MJ&l a<Z)A#»^A;fr£*l£f3^&. ^-CD^fRH4M^2iCfeVN 
Tft#$ti&l a«»l b[C5 0%(Di:b^ (frj^-) -??^Stlfe«, titfBS/ 
7 b»3 JCA^tlS., fiffi2/7h«3li, ^-©115 1 5 21C 

^e>ffi^-rsc fit, ;ur^iff5 4 &o vfrbig,z>mmz.mto-tz>£.. % 

mW&l a£J:tfl btDJB#f*s#SMfcU a ill b &3itM&-93fe©e 

[0 0 3 7] 

;H7^«E5 4«, 3fc#i£&i a £ i b fc-e{±s^ic^r&jtc*nx.^tiS(Z) 
tisr ^*i*r*^no*iRitt^*4<3D^tg»i b©ffi*sg^5>© 

[0 0 3 8] 
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CO 0 0 6] «lfcJ;9[C, 7iJTxn&5 4 ZM%.te^£%* 

££te3 o~5 o vnmoiiiz^mmz-tox.t-tzi^ ±x<Dm^%^^is^ 

^^4©MW1 atfete^MI&l bCDV^^i U £*MC 
^|RJttM^©^#^l a £ 1 bcDifi^L (*§-£hRL) £IE 

5ttC^^*L c CD 1 / 2 iZ It, ^-CT)^|BjttM^#l 2 ^SgzlCD^ftMr^ 
3§4 c7)#tf£JW (Jg^sfg) SrlEflttc 5 0 %tc-t5&M#&£. #«tft*# 5 0 % 

[0 0 3 9] 

#lfirt£tfr&»2©3fc#?fcttl afcl b<D^bfcgP#lC#*^ft£(9«JE£;&lJ;*. 
-5 r i: IC J: y , *-©#l«tttt** 2 |* fc^*&«*3ftlc3M18#5i C * d £ 
lC&»j, ^«#ncft#$tf& 1 a t 1 bc7)«£ffc (j8 a. /3 b) fc^ftSitrSZ: 

[0 0 4 0] 

0 2© (a) C7)#tt«igi 4 \Z7*Vfe$£#:mmz&2>!®&X*2b*). 0 2C7) (b 

. zLMzttVT. (b) s«KWflni-s«ffi&oHR+v©«g 

Htlfc^, 2 0 dBlC3tLT*5U, Wtt^WfCftHStl 

[0 0 4 1 ] 

®3C7) (a) iC^-fi-MC, *-®«g5 1, 5 2£»H<BS«5 3©KUCA 
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(/3 a -A/3) h (/3b + A/8) &C&£ 0 ^-^^Ltt, (L-AL) 

ic& »; , *mmKLm-<D%[ftfflG&& 2 l # mses 

[0 0 4 2] 

©*Wffi^»©*if^*LS:»|«E't*itf, #«fcJ« &iEflilc5 0%-3 

5OV0M iz.is^Tmm±-t'ftteM*n&M£M*mmM<?>i£ mytit) & 

[0 0 4 3] 
[0 044] 

CJ:oT : fo^l©IISg©^^^©^5:#-5^^^'e^^o r©igf, 
USUI a, 1 bi;^lTti5 1-53 £J^{C&g#:#> < il =fo^tf<DT?. 
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[0 0 4 5] 

H5it m3<D^mftm&mzi$» 05© (a) 
m&ttifai^yty h Lt=.m&T*& y, as© (b) &#m«£:£r«Hc>r:7 

) £i±£3^cj:*K ^^-©ffi*^j»S:&fitc^€>z:fc^*e#s„ fit 

it) S:«ftt*Ii:#Tft5. 0 5© (a) £ (b) fcifc^Lfc*^, PPJtI«ffi 

&0~+5 0 V<Z>*6fflT?/SV^*-&£M: (a) O^Ib, 0 5OV0i 

H^fflV^*»&K:tt (b) CD#te*fiSiUTV>£ 0 
[0 0 4 6] 

*^S6©^Mtt> f$-©mH5 1 <tmzl©li^5 2®M^^fci:i5 
tC**«#*5. jlWla, 1 b©^b*|5 6 &^j>K!UT*— CD 

m@5 1 fc|gn©««5 2 (&^©««5 2tf*-<0«i5 1 «fc 

y%:B3;WgV*) KUfeSJ^KU *-Oti5 1 f 5 2 fcfH©tg5 3 

©«*5 acDSs&wfi-t^diiKiiy, b &/s b' jdEM-rs^t 

jb^iS. r*UCj:*K 3t#jft»l afcl bfc«3&aeJiije«/8«:#*Zli:3S« 
[0 0 4 7] 

^fltWKltt, »-®«g 5 2 S:fiffiJ/7 h« 3 0)tit» 1 

r^SEE 5 4 « % m-onm 5 1 5 3 ©raicrajf 
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[0 0 4 8] 

mmmmtmcizftz,. o&y. ytmwi®i aKMLrofrs 

0(7)*=fi5 1-5 3 Zmmz-VZ. #fttt^-£2l2, 4 (CfctfSft^&i&l b{C 
^IWtt^tl&V^ CItf)«tf&&, mytittfyhmWi& l atl b©-^CC^ 

[0 04 9] 

^-©^loitt^^ 2 & <t T$m-<Dii r&jffi^^ 4 ic a y fctms £ l t ^ s 0 

[0 0 5 0] 

^lyfec^suiis 8 (DmmommoyMmmi:^ y > a 8 £>^fc04 

©m=fi5 3 &^#^S&1 a, 1 b CDtf^M 5 6 lC*f U y h £1±£:$|f&&C 

XtE5 4©Mtt, 08i:I^Ctl)5o r<D«J&fCj:*U2. ig8£H4©4#$c 
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[0 0 5 1 ] 
[0 0 5 2] 

Hint xmnomi v>mM<£>mmzB-t» 

^#5 la, 5 1b, 5 1e, 5 1dfC#f![U rtlJ^^©m^lS^&i«^ 

5ici:L, mmizm^onm^ 2(Dn^^momm}i5 2 a, 52 b, 52 

tfyrl yt'yj^ 6 &, 6 b tC«fc y±tS5 1 c i:«t^5 1 a, 51b, 5 
le, 5 1 d Srg&gU zK>t-V y*fV4*?l a, 7 b (C J: »J iSt 5 2 c 
t^52a, 52b, 5 2 d , 5 2 e$:IiiilT^^. i©j: ei^it^J: 
y, ^-©m@5 1 5 2©*|qH£«e-&llfC^W5«SS:«i9«E 

[0 0 5 3] 
[0 0 5 4] 

^V^T. »H©«ffi5 3 b±lCBB*U ^H©tl5 3 
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&lC^m##fr#$*l3 &CL£&tf)-£&£o d^tt. ft#m&l b_tfCffl 
H©H*i5 3 %m-1Z>*J<D£ ^#^1 a{B!ltC^^T%J;VA 0 012© 

[0 0 5 5] 

01 3&. @12©A-A»iE^^t 0 Ilt'H (a) ~ ( d ) ©4o©« 

!|-©#ft^-£fg4 IC;J3^T=&£< mCT*$>Z>o 013© (a) fcfcf& 1 
M£*tU LiNbOg (-^-yBftU : LN) S£5 6 ®^jgi£#lC#S* 

mm la, 1 b <&g8Wfc&, LiNb0 3 SS5 6feJ:tf3tii»l lbC^ffl 
|:^©«15 1, ^©115 2, fe«fct)PfH0tg5 3$:^6 o r©=B£j& 

[0 0 5 6] 

HI 3© (b) Itm 2 <Dm&WZ7* U L i Nb0 3 »K5 6©^ffijg^tC^ 
l»»la, 1 b &fgtffc&, L i N b 0 3 Si 5 6 fe<fctf MM 1 b ©g® 
tC, SISftBI (ftfblB :SiO r I TO : Indium Tin Oxide^) ^4M*#ffl| ( 
Sit) lC<fc£Ay 7715 7#«me>*l5. JglC> A-y7rf 5 7©tI(C(i 
> ±*>e>!T0 1 2©®»MlC&£ «te){C, 1-0115 1, ^©1S5 2, £ 
J:tf&H©»li5 3#ame>*l£ 0 r®iJ*tt, 013© (a) iCit^ /1>y7 

[0 0 5 7] 

01 3 © (c) IZms&m&WZBV. L i N b 0 3 g^5 6©^®ig^Cft 
^MJ&la, 1 b ZnttZt&lZ, L i N b O s IS 5 6 ©ffiCf -®ti 5 

i, ^©ii5 2, ^<ttK^H©m^5 3j^t8w-e)n«. r©^©3o©m 

T*&, LiNbOg S«5 6©)S»lCffrDtMMl a, 1 bh#tit©ra 
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[0 0 5 8] 

013© (d) ©#5i#i£:^U L i NbOg 6 ©^t®j£^<Z>m 

5£&SlC3fe#Mg|l a, lb I-©ti5 1, jg~©Sffi5 2, 33 

J:t>*HHCDm^5 3 &lW5MiCiff V^ftCJ: »;jf$5 8 &^-TS 0 Zltf) 

&i bizm&irzmmzm'}btiz> a fit, at 5 8^1:^0115 1, 

0115 2, i3J:^H0li5 3 jWRttfeft*. 3<£>#|J&{C;J3^T«, 
#«1I£fgtf> 1 a, 1 b fc^ttSSg^fMimcbTt) .fcv^U it 

5 8 znvTfrbytmw&i a, 1 b*nv. -D^vmmzmv&wi^mizL 
@i3©4o0tiwt m@©&«. see, ?§mk^#ii&5©*t*± 

[0 0 5 9] 

zoy^u^^^mnit, ft&xkWr<Dmtt*K.nvbti* Ajjyt&wi&omtez 

&&<Dm^ft^&$i1r&ft&&&£LX<DTVfrr'7U>7y- (demultiplexer ) 

m^mi o o, i©nraE3fci«Jt#i o o©*n^;h,fre>©M^&#irr53fc-£ 

LTCDV;i/^^l/^if (Multiplexer ) 102, £ £ RT^fc^ffl 1 0 
0©«M&«III1--Sfc«)<Z)«SlJI«I»IlI»l 1 0 &fjt*.T*fR3ftTV>5. rT 

#fflv\&*u ^V^^l/^ifl 0 1 IC&EI1 ^bfeft^S&l atfgSffiStl 

, ^i/^t i o 2 {ctt3fcit» i b «5gigsns. mmmmmmm 
i ion hi K:^LfciiE:^««fej:r)c-e©ffi*«m&BriE-rs*EBr3Eia«iS: 
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oT, T-'v^^^l/^if 1 0 1 "P^JV^^U^V- 1 0 2 £(Z)jffi#-£;b-t!:£f?oT 
[0 0 6 0] 

[0 0 6 1] 

i o (Drnm^mm'] 

P>tlTV>^ 0 LT<D"r-?)V^7UW 1 0 1 iCA* $ tl-S^M'fg-^^ 

•5 0 ftffi.£ftfrm-%<D*ti^n\t. i x 2^ex-r 1 o 3owvmxizmvT 
Ka^^sti (easiest urns to > Kny^-rtcffi*«^e>*i« 

o ffi*«JCjHe>*ifc«#^ii> «TSS3fci*S§S& l oofcHaaattRWIBfti l ok: J: 
£*lfcftfll##2 X 1 3feX-f yf- 1 0 4 K:A#£*l> <T^fr*$-f 1/^-9- 101^ 

bw.v&ttitzg>mm-%mz.&$i (Add) $tis„ ;i<B3te#A#ii&*tc;fc^ 
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#0*lSfc#>. "T^JlT-^lsW 1 0 1 ^^l/f ^l/i't 102 tfflifi^fct 
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